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57 ABSTRACT 

A Splice joint for connecting a pair of open channel Side rail 
Sections in a vehicular body and frame assembly focuses 
Stresses imposed thereon away from the longitudinal edges 
of the Structural members. In a first aspect of this invention, 
one or both end portions of the Side rail Sections are formed 
having an offset. The end portions of the Side rail Sections 
overlap one another and are Secured together in any con 
ventional manner, such as by welding. Preferably, the welds 
are made in Such a manner that they terminate prior to 
reaching any of the longitudinally extending edges of the 
Side rail Sections. In a Second aspect of this invention, the 
portions of the Side rail Sections are butt welded together. A 
Support bracket is Secured to the Side rail Sections in any 
conventional manner, Such as by welding. Again, the welds 
are preferably made in Such a manner as to terminate prior 
to reaching any of the longitudinally extending edges of the 
Side rail Sections. 

12 Claims, 5 Drawing Sheets 
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SPLICE JOINT FOR CONNECTING 
ADJACENT SIDE RAIL SECTIONS INA 
VEHICLE BODY AND FRAME ASSEMBLY 

BACKGROUND OF THE INVENTION 

This invention relates in general to body and frame 
assemblies for vehicles. More specifically, this invention 
relates to an improved Structure for a splice joint for con 
necting a pair of open channel Side rail Sections in a 
vehicular body and frame assembly that focuses Stresses 
imposed thereon away from the longitudinal edges of the 
Structural members. 

Many land vehicles in common use, Such as automobiles, 
Vans, and trucks, include a body and frame assembly that is 
Supported upon a plurality of ground-engaging wheels by a 
resilient Suspension System. The Structures of known body 
and frame assemblies can be divided into two general 
categories, namely, Separate and unitized. In a typical Sepa 
rate body and frame assembly, the Structural components of 
the body portion and the frame portion are separate and 
independent from one another. When assembled, the frame 
portion of the assembly is resiliently Supported upon the 
vehicle wheels by the Suspension System and Serves as a 
platform upon which the body portion of the assembly and 
other components of the vehicle can be mounted. Separate 
body and frame assemblies of this general type are found in 
most older vehicles, but remain in common use today for 
many relatively large or Specialized use modern vehicles, 
Such as large Vans, Sport utility vehicles, and trucks. In a 
typical unitized body and frame assembly, the Structural 
components of the body portion and the frame portion are 
combined into an integral unit that is resiliently Supported 
upon the vehicle wheels by the Suspension System. Unitized 
body and frame assemblies of this general type are found in 
many relatively Small modern vehicles, Such as automobiles 
and minivans. 
One well known example of a separate type of vehicular 

body and frame assembly is commonly referred to as a 
ladder frame assembly. A ladder frame assembly includes a 
pair of longitudinally extending Side rails that are joined 
together by a plurality of transversely extending croSS mem 
bers. The croSS members connect the two side rails together 
and provide desirable lateral, Vertical, and torsional StiffneSS 
to the ladder frame assembly. The cross members can also be 
used to provide Support for various components of the 
vehicle. Depending upon the overall length of the vehicle 
and other factors, the Side rails of a conventional ladder 
frame assembly may be formed either from a single, rela 
tively long Structural member or from a plurality of 
individual, relatively short Structural Sections that are 
Secured together. For example, in vehicles having a rela 
tively short overall length, it is known to form each of the 
Side rails from a single integral Structural member that 
extends the entire length of the vehicle body and frame 
assembly. In Vehicles having a relatively long overall length, 
it is known to form each of the side rails from two or more 
individual structural Sections that are Secured together, Such 
as by welding, to provide a unitary Structural member that 
extends the entire length of the vehicle body and frame 
assembly. 

Traditionally, the side rails of known vehicle body and 
frame assemblies have been formed from open channel 
Structural members, i.e., Structural members that have a 
non-continuous cross Sectional shape (U-shaped or 
C-shaped channel members, for example). Thus, it is known 
to use a single integral open channel Structural member to 
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2 
form a side rail that extends the entire length of the vehicle 
body and frame assembly, as described above. Additionally, 
it is known to Secure a plurality of Such open channel 
Structural members together to form the individual Sections 
of a unitary Side rail for a vehicle body and frame assembly, 
as also described above. It will be appreciated that each of 
Such open channel Structural members has a pair of longi 
tudinally extending edgeS. It is known that these longitudi 
nal edges are Somewhat weaker than the interior portions of 
the Structural members. Thus, when excessive Stresses are 
imposed upon a side rail during use, cracks usually initiate 
at the longitudinally extending edges of the Structural mem 
bers and migrate inwardly toward the interior regions 
thereof. 
A number of joint Structures are known for permanently 

joining two open channel Structural members to provide a 
unitary Side rail in a ladder frame assembly. One known joint 
Structure is commonly referred to as a butt joint. In a typical 
butt joint, a rearward end of a first Side rail Section is 
disposed directly adjacent to a forward end of a Second Side 
rail Section, with no overlapping of the two Side rail Sections. 
The two adjacent ends of the Side rail Sections are then 
permanently Secured together, Such as by welding, to pro 
vide a unitary Side rail. Another known joint Structure is 
commonly referred to as a splice or overlap joint. In a typical 
Splice joint, a rearward end of a first Side rail Section partially 
overlaps a forward end of a Second Side rail Section. The two 
overlapped ends of the Side rail Sections are then perma 
nently Secured together, Such as by welding, to provide a 
unitary Side rail. 

Although known butt and Splice joint Structures have been 
effective, it has been found that the Such joint Structures tend 
to focus Stresses imposed upon the Side rail at or near the 
longitudinal edges of the open channel structural members. 
Thus, it has been necessary to design known joint Structures 
to accommodate the maximum loads at the longitudinal 
edges of the Structural members. As a result, the other 
portions of the Structural members are, in essence, over 
designed for the loads intended to be carried thereon. This 
can result in the use of thicker or heavier materials to form 
the Structural members, adding undesirable additional 
weight to the vehicle body and frame assembly. Thus, it 
would be desirable to provide an improved structure for a 
Splice joint for connecting a pair of open channel Side rail 
Sections in a vehicular body and frame assembly that focuses 
Stresses imposed thereon away from the longitudinal edges 
of the structural members. 

SUMMARY OF THE INVENTION 

This invention relates to an improved Structure for a splice 
joint for connecting a pair of open channel Side rail Sections 
in a vehicular body and frame assembly that focuses Stresses 
imposed thereon away from the longitudinal edges of the 
Structural members. In a first aspect of this invention, one or 
both end portions of the Side rail Sections are formed having 
an offset. The end portions of the Side rail Sections overlap 
one another and are Secured together by any conventional 
means, Such as by welding. Preferably, the welds are made 
in Such a manner that they terminate prior to reaching any of 
the longitudinally extending edges of the Side rail Sections. 
In a Second aspect of this invention, the portions of the Side 
rail Sections are butt welded together. A Support bracket is 
Secured to the Side rail Sections by any conventional means, 
Such as by welding. Again, the welds are preferably made in 
Such a manner as to terminate prior to reaching any of the 
longitudinally extending edges of the Side rail Sections. 

Various objects and advantages of this invention will 
become apparent to those skilled in the art from the follow 
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ing detailed description of the preferred embodiments, when 
read in light of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view of a first embodi 
ment of a splice joint for permanently a pair of open channel 
Side rail Sections to provide a unitary Side rail for a vehicular 
body and frame assembly in accordance with this invention. 

FIG. 2 is a perspective view of the first embodiment of the 
splice joint illustrated in FIG. 1 shown assembled. 

FIG. 3 is a side elevational view of the first embodiment 
of the splice joint illustrated in FIG. 2. 

FIG. 4 is a top plan view of the first embodiment of the 
splice joint illustrated in FIG. 2. 

FIG. 5 is an exploded perspective view of a second 
embodiment of a Splice joint for permanently a pair of open 
channel Side rail Sections to provide a unitary Side rail for a 
vehicular body and frame assembly in accordance with this 
invention. 

FIG. 6 is a perspective view of the second embodiment of 
the splice joint illustrated in FIG. 5 shown assembled. 

FIG. 7 is a top plan view of the second embodiment of the 
splice joint illustrated in FIG. 6. 

FIG. 8 is a perspective view of a third embodiment of a 
Splice joint for permanently a pair of open channel Side rail 
Sections to provide a unitary Side rail for a vehicular body 
and frame assembly in accordance with this invention. 

FIG. 9 is a perspective view of a fourth embodiment of a 
Splice joint for permanently a pair of open channel Side rail 
Sections to provide a unitary Side rail for a vehicular body, 
and frame assembly in accordance with this invention. 

FIG. 10 is a perspective view of a fifth embodiment of a 
Splice joint for permanently a pair of open channel Side rail 
Sections to provide a unitary Side rail for a vehicular body 
and frame assembly in accordance with this invention. 

FIG. 11 is a perspective view of a sixth embodiment of a 
Splice joint for permanently a pair of open channel Side rail 
Sections to provide a unitary Side rail for a vehicular body 
and frame assembly in accordance with this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to the drawings, there is illustrated in 
FIGS. 1 through 4 a first embodiment of a splice joint, 
indicated generally at 10, in accordance with this invention 
for permanently joining the end portions of a pair of open 
channel Side rail Sections, indicated generally at 11 and 21, 
to provide a unitary Side rail, Such as for a vehicular body 
and frame assembly. As will be discussed in detail below, the 
first and Second Side rail Sections 11 and 21 have respective 
end portions that are connected together to form the Splice 
joint 10. Throughout this discussion, relative terms, Such as 
horizontal, Vertical, upper, lower, front, and rear, will be 
used for the Sake of facilitating the explanation of this 
invention and are not intended to limit the Scope thereof. 

The first Side rail Section 11 is a generally Straight, 
elongated member having a generally C-shaped croSS Sec 
tion defined by a vertical web 12, an upper horizontal flange 
13 extending from an upper longitudinal edge of the web 12, 
and a lower horizontal flange 14 extending from a lower 
longitudinal edge of the web 12. The upper and lower 
flanges 13 and 14 are preferably formed integrally with the 
web 12 as shown, although Such is not required. The upper 
and lower flanges 13 and 14 of the first side rail section 11 
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4 
have respective longitudinally extending edges 15 and 16. 
Although shown as having a C-shaped croSS Section, it will 
be appreciated that the first Side rail Section 11 may be 
formed having any desired open channel croSS Sectional 
shape. 
The Second Side rail Section 21 is also a generally Straight, 

elongated member having a generally C-shaped croSS Sec 
tion defined by a vertical web 22, an upper horizontal flange 
23 extending from an upper longitudinal edge of the Web 22, 
and a lower horizontal flange 24 extending from a lower 
longitudinal edge of the Web 22. The upper and lower 
flanges 23 and 24 are preferably formed integrally with the 
Web 22 as shown, although Such is not required. The upper 
and lower flanges 23 and 24 of the Second Side rail Section 
21 have respective longitudinally extending edges 25 and 
26. Although shown as having a C-shaped croSS Section, it 
will be appreciated that the Second Side rail Section 21 may 
be formed having any desired open channel croSS Sectional 
shape. 
The end portion of the Second Side rail Section 21 has a 

first offset portion provided in the web 22 thereof. The first 
offset portion is characterized by a curved portion 22a and 
a Straight portion 22b extending parallel to, but offset from, 
the main portion of the web 22 of the second side rail section 
20. The purpose for the first offset portion of the second side 
rail section 21 will be explained below. The end portion of 
the Second rail Section 21 further has a Second offset portion 
provided in the upper and lower flanges 23 and 24 thereof. 
The Second offset portion is characterized by curved por 
tions 25a and 26a and straight portions 25b and 26b extend 
ing respectively parallel to, but offset from, the main por 
tions of the longitudinal edges 25 and 26 of the upper and 
lower flanges 23 and 24. The purpose for the second offset 
portion of the second side rail section 21 will also be 
explained below. The web portion 22 terminates in a verti 
cally extending edge having a cut-out 22c formed therein. 
The illustrated cut-out 22c is Semi-circular in shape, 
although it may be formed having any other desired shape. 
The purpose for the cut-out 22c will also be explained 
below. 

In the illustrated embodiment, the web 22 has a constant 
height throughout the end portion of the Second Side rail 
Section 21, although Such is not necessary. That height is 
Slightly Smaller than the height of the first Side rail Section 
11 such that the second side rail section 21 may be nested 
within the first side rail section 11 as shown in FIGS. 2, 3, 
and 4. In this nested position, the Web 22 and the upper and 
lower flanges 23 and 24 of the second side rail section 21 are 
disposed respectively adjacent to the web 12 and the upper 
and lower flanges 13 and 14 of the first side rail section 11. 
It will be appreciated, however, that the first and Second Side 
rail Sections 11 and 21 may be sized in Such a manner that 
the first side rail section 11 is nested within the second side 
rail section 21 if desired. 
To assemble the splice joint 10, the first and second side 

rail Sections 11 and 21 are disposed in the nested orientation 
illustrated in FIGS. 2, 3, and 4. Then, portions of the first and 
Second Side rail Sections 11 and 21 are Secured together by 
any conventional means, Such as by welding. AS best shown 
in FIGS. 2 and 4, a first weld 27 is provided between a 
portion of the leading edge of the upper flange 13 of the first 
Side rail Section 11 and a portion of the upper Surface of the 
upper flange 23 of the second side rail section 21. This first 
weld 27 continues between the leading edge of the web 12 
of the first side rail section 11 and the outer Surface of the 
web 22 of the second side rail section 21, and further 
continues between a portion of the leading edge of the lower 
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flange 14 of the first side rail section 11 and a portion of the 
lower surface of the lower flange 24 of the second side rail 
section 21. The first weld 27 may be continuous throughout 
this extent as illustrated, or may be formed in discrete areas. 
However, it will be noted that on the upper flanges 13 and 
23, the first weld 27 terminates prior to reaching either the 
longitudinally extending edge 15 of the first Side rail upper 
flange 13 or the longitudinally extending edge 25 of the 
second side rail upper flange 23. Similarly, the first weld 27 
terminates prior to reaching either the longitudinally extend 
ing edge 16 of the first side rail lower flange 14 or the 
longitudinally extending edge 26 of the Second Side rail 
lower flange 24. 
AS best shown in FIGS. 3 and 4, a second weld 28 is 

provided between the straight portion 25b of the longitudi 
nally extending edge 25 of the upper flange 23 of the Second 
Side rail Section 21 and the lower Surface of the upper flange 
13 of the first side rail section 21. Similarly, a third weld 29 
is provided between the straight portion 26b of the longi 
tudinally extending edge 26 of the lower flange 24 of the 
Second Side rail Section 21 and the upper Surface of the lower 
flange 14 of the first side rail section 11. The second and 
third welds 28 and 29 may be continuous as illustrated, or 
may be formed in discrete areas. However, it will be noted 
that on the upper flanges 13 and 23, the second weld 28 
terminates prior to reaching the leading edge of the upper 
flange 13 of the first side rail section 11. Similarly, on the 
lower flanges 14 and 24, the third weld 29 terminates prior 
to reaching the leading edge of the lower flange 14 of the 
first side rail section 11. 

The single offset structure illustrated in FIGS. 1 through 
4 provides a rated transition in stiffness between the first and 
Second Side rail Sections 11 and 21 Such that there is no 
Significant loSS in Strength throughout the extent of the Splice 
joint 10. More importantly, the single offset structure creates 
no significant StreSS risers at or near any of the edges of the 
first and second side rail Sections 11 and 12. The termination 
of the welds 27, 28, and 29 prior to reaching such edges 
focuses the Stresses imposed upon the Splice joint 10 away 
from the longitudinally extending edges 15, 16, 25, and 26 
(as well as the leading and trailing edges thereof) and toward 
the interior regions of the first and Second Side rail members 
11 and 21. Thus, the splice joint 10 tends to prevent cracks 
or other failures from occurring at the various edges of the 
first and second side rail members 11 and 21. 

As mentioned above, the web portion 22 of the second 
Side rail member 21 terminates in a vertically extending 
edge having a cut-out 22c formed therein. The cut-out is 
provided to accommodate a certain amount of flexing in the 
splice joint 10. With reference to FIG. 3, it can be seen that 
when a vertical load is placed upon the overlapping portions 
of the first and second side rail members 11 and 21, the 
central portion of the splice joint 10 will flex upwardly or 
downwardly in a horizontally extending plane. The cut-out 
22c accommodates a certain amount of this flexing move 
ment by allowing the upper and lower terminal portions of 
the web 22 (i.e., those portions of the web 22 immediately 
above and below the cut-out 22c) to flex relative to one 
another. In this manner, the creation of another undesirable 
StreSS riser is minimized. 

Referring now to FIGS. 5 through 7, there is illustrated a 
Second embodiment of a Splice joint, indicated generally at 
30, in accordance with this invention for permanently join 
ing the end portions of a pair of open channel Side rail 
Sections, indicated generally at 31 and 41, to provide a 
unitary Side rail, Such as for a vehicular body and frame 
assembly. The first Side rail Section 31 is a generally Straight, 
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6 
elongated member having a generally C-shaped croSS Sec 
tion defined by a vertical web 32, an upper horizontal flange 
33 extending from an upper longitudinal edge of the Web 32, 
and a lower horizontal flange 34 extending from a lower 
longitudinal edge of the web 32. The upper and lower 
flanges 33 and 34 are preferably formed integrally with the 
Web 32 as shown, although Such is not required. The upper 
and lower flanges 33 and 34 of the first side rail section 31 
have respective longitudinally extending edges 35 and 36. 
Although shown as having a C-shaped croSS Section, it will 
be appreciated that the first side rail section 31 may be 
formed having any desired open channel croSS Sectional 
shape. The end portion of the first side rail section 31 has an 
offset portion provided in the web 32 thereof. The first offset 
portion is characterized by a curved portion 32a and a 
Straight portion 32b extending parallel to, but offset from, 
the main portion of the web 32 of the first side rail section 
30. The purpose for the offset portion of the first side rail 
section 31 will be explained below. 
The Second Side rail Section 41 is also a generally Straight, 

elongated member having a generally C-shaped croSS Sec 
tion defined by a vertical web 42, an upper horizontal flange 
43 extending from an upper longitudinal edge of the web 42, 
and a lower horizontal flange 44 extending from a lower 
longitudinal edge of the web 42. The upper and lower 
flanges 43 and 44 are preferably formed integrally with the 
web 42 as shown, although Such is not required. The upper 
and lower flanges 43 and 44 of the second side rail section 
41 have respective longitudinally extending edges 45 and 
46. Although shown as having a C-shaped croSS Section, it 
will be appreciated that the Second Side rail Section 41 may 
be formed having any desired open channel croSS Sectional 
shape. 
The end portion of the second side rail section 41 has a 

first offset portion provided in the web 42 thereof. The first 
offset portion is characterized by a curved portion 42a and 
a Straight portion 42b extending parallel to, but offset from, 
the main portion of the web 42 of the second side rail section 
40. The purpose for the first offset portion of the second side 
rail section 41 will be explained below. The end portion of 
the Second rail Section 41 further has a Second offset portion 
provided in the upper and lower flanges 43 and 44 thereof. 
The Second offset portion is characterized by curved por 
tions 45a and 46a and straight portions 45b and 46b extend 
ing respectively parallel to, but offset from, the main por 
tions of the longitudinal edges 45 and 46 of the upper and 
lower flanges 43 and 44. The purpose for the second offset 
portion of the second side rail section 41 will also be 
explained below. The web portion 42 terminates in a verti 
cally extending edge having a cut-out 42c formed therein. 
The illustrated cut-out 42c is Semi-circular in shape, 
although it may be formed having any other desired shape. 
The purpose for the cut-out 42c will also be explained 
below. 

In the illustrated embodiment, the web 42 has a constant 
height throughout the end portion of the Second Side rail 
Section 41, although Such is not necessary. That height is 
Slightly Smaller than the height of the first Side rail Section 
31 such that the second side rail section 41 may be nested 
within the first side rail section 31 as shown in FIGS. 6 and 
7. In this nested position, the web 42 and the upper and lower 
flanges 43 and 44 of the second side rail section 41 are 
disposed respectively adjacent to the Web 32 and the upper 
and lower flanges 33 and 34 of the first side rail section 31. 
It will be appreciated, however, that the first and Second Side 
rail Sections 31 and 41 may be sized in Such a manner that 
the first side rail section 31 is nested within the second side 
rail section 41 if desired. 
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To assemble the splice joint 30, the first and second side 
rail Sections 31 and 41 are disposed in the nested orientation 
illustrated in FIGS. 6 and 7. Then, portions of the first and 
Second Side rail Sections 31 and 41 are Secured together by 
any conventional means, Such as by welding. AS best shown 
in FIGS. 6 and 7, a first weld 47 is provided between a 
portion of the leading edge of the upper flange 33 of the first 
Side rail Section 31 and a portion of the upper Surface of the 
upper flange 43 of the second side rail section 41. This first 
weld 47 continues between the leading edge of the web 32 
of the first side rail section 31 and the outer Surface of the 
web 42 of the second side rail section 41, and further 
continues between a portion of the leading edge of the lower 
flange 34 of the first side rail section 31 and a portion of the 
lower surface of the lower flange 44 of the second side rail 
section 41. The first weld 47 may be continuous throughout 
this extent as illustrated, or may be formed in discrete areas. 
However, it will be noted that on the upper flanges 33 and 
43, the first weld 47 terminates prior to reaching either the 
longitudinally extending edge 35 of the first Side rail upper 
flange 33 or the longitudinally extending edge 45 of the 
second side rail upper flange 43. Similarly, the first weld 47 
terminates prior to reaching either the longitudinally extend 
ing edge 36 of the first side rail lower flange 34 or the 
longitudinally extending edge 46 of the Second Side rail 
lower flange 46. 
As shown in FIG. 7, a second weld 48 is provided 

between the straight portion 45b of the longitudinally 
extending edge 45 of the upper flange 43 of the Second Side 
rail section 41 and the lower surface of the upper flange 33 
of the first side rail section 31. Similarly, as shown in FIG. 
6, a third weld 49 is provided between the straight portion 
46b of the longitudinally extending edge 46 of the lower 
flange 44 of the Second side rail Section 41 and the upper 
surface of the lower flange 34 of the first side rail section 31. 
The second and third welds 48 and 49 may be continuous as 
illustrated, or may be formed in discrete areas. However, it 
will be noted that on the upper flanges 33 and 43, the second 
Weld 48 terminates prior to reaching the leading edge of the 
upper flange 33 of the first side rail section 31. Similarly, on 
the lower flanges 34 and 44, the third weld 49 terminates 
prior to reaching the leading edge of the lower flange 34 of 
the first side rail section 31. The double offset structure 
illustrated in FIGS. 5 through 7 provides the same advan 
tages as described above, but further provides an additional 
measure of stiffness to the splice joint 30. 

Referring now to FIG. 8, there is illustrated a third 
embodiment of a splice joint, indicated generally at 50, in 
accordance with this invention for permanently joining the 
end portions of a pair of open channel Side rail Sections, 
indicated generally at 51 and 61, to provide a unitary Side 
rail, Such as for a vehicular body and frame assembly. The 
first Side rail Section 51 is a generally Straight, elongated 
member having a generally C-shaped croSS Section defined 
by a vertical web 52, an upper horizontal flange 53 extend 
ing from an upper longitudinal edge of the web 52, and a 
lower horizontal flange 54 extending from a lower longitu 
dinal edge of the web 52. The upper and lower flanges 53 
and 54 are preferably formed integrally with the web 52 as 
shown, although Such is not required. The upper and lower 
flanges 53 and 54 of the first side rail section 51 have 
respective longitudinally extending edges 55 and 56. 
Although shown as having a C-shaped croSS Section, it will 
be appreciated that the first side rail section 51 may be 
formed having any desired open channel croSS Sectional 
shape. 

Similarly, the Second Side rail Section 61 is a generally 
Straight, elongated member having a generally C-shaped 
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croSS Section defined by a vertical web 62, an upper hori 
Zontal flange 63 extending from an upper longitudinal edge 
of the web 62, and a lower horizontal flange 64 extending 
from a lower longitudinal edge of the web 62. The upper and 
lower flanges 63 and 64 are preferably formed integrally 
with the web 62 as shown, although such is not required. The 
upper and lower flanges 63 and 64 of the second side rail 
Section 61 have respective longitudinally extending edges 65 
and 66. Although shown as having a C-shaped croSS Section, 
it will be appreciated that the Second Side rail Section 61 may 
be formed having any desired open channel croSS Sectional 
shape. 

In the illustrated embodiment, the web 62 has a constant 
height throughout the end portion of the Second Side rail 
Section 61, although Such is not necessary. That height is 
Slightly Smaller than the height of the first Side rail Section 
51 such that the second side rail section 61 may be nested 
within the first side rail section 51 as shown in FIG.8. In this 
nested position, the Web 62 and the upper and lower flanges 
63 and 64 of the second side rail section 61 are disposed 
respectively adjacent to the web 52 and the upper and lower 
flanges 53 and 54 of the first side rail section 51. It will be 
appreciated, however, that the first and Second Side rail 
sections 51 and 61 may be sized in Such a manner that the 
first side rail section 51 is nested within the second side rail 
Section 61 if desired. 
To assemble the splice joint 50, the first and second side 

rail sections 51 and 61 are disposed in the nested orientation 
illustrated in FIG.8. Then, portions of the first and second 
Side rail Sections 51 and 61 are Secured together by any 
conventional means, Such as by Welding. A first Weld 67 is 
provided between the leading edge of the upper flange 53 of 
the first side rail section 51 and the upper surface of the 
upper flange 63 of the second side rail section 61. This first 
weld 67 continues between the leading edge of the web 52 
of the first side rail section 51 and the outer Surface of the 
web 62 of the second side rail section 61, and further 
continues between the leading edge of the lower flange 54 of 
the first side rail section 51 and the lower Surface of the 
lower flange 64 of the second side rail section 61. The first 
weld 67 may be continuous throughout this extent as 
illustrated, or may be formed in discrete areas. In this 
embodiment, the first weld 67 may, if desired, extend 
completely to either the longitudinally extending edges 55 
and 65 of the upper flanges 53 and 63 or the longitudinally 
extending edges 56 and 66 of the lower flanges 54 and 64. 
To prevent or minimize the stress risers that would 

otherwise be present at the longitudinally extending edges 
55, 56, 65, and 66, the splice joint 50 includes a support 
bracket, indicated generally at 70. The Support bracket 70 is 
a generally Straight, elongated member having a generally 
C-shaped cross section defined by a vertical web 71, an 
upper horizontal flange 72 extending from an upper longi 
tudinal edge of the web 71, and a lower horizontal flange 73 
extending from a lower longitudinal edge of the web 71. The 
upper and lower flanges 72 and 73 are preferably formed 
integrally with the web 71 as shown, although such is not 
required. The ends of the web portion 71 of the Support 
bracket 70 terminate in Vertically extending edges, each of 
which has a cut-out 71a formed therein. 
The upper flange 72 of the support bracket 70 extends 

adjacent to the upper flanges 53 and 63 of the first and 
second side rail members 51 and 61, respectively. A second 
weld 74 is provided between portions of the upper flange 72 
of the Support bracket 70 and portions of the upper surface 
of the upper flange 53 of the first side rail section 51. A third 
weld 75 is provided between portions of the upper flange 72 
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of the Support bracket 70 and portions of the upper surface 
of the upper flange 63 of the second side rail section 61. 
Similarly, a fourth weld (not shown) is provided between 
portions of the lower flange 73 of the Support bracket 70 and 
portions of the lower surface of the lower flange 54 of the 
first side rail section 51, and a fifth weld (not shown) is 
provided between portions of the lower flange 73 of the 
support bracket 70 and portions of the lower surface of the 
lower flange 64 of the second side rail section 61. Each of 
these welds may be continuous as illustrated, or may be 
formed in discrete areas. However, it will be noted that on 
the upper flanges 53, the second weld 74 terminates prior to 
reaching the leading edge of the upper flange 53. Similarly, 
the third weld 75 terminates prior to reaching the leading 
edge of the upper flange 53. The support bracket 70 provides 
the same advantages as described above by preventing or 
minimizing the StreSS risers that would otherwise be present 
at the longitudinally extending edges 55, 56, 65, and 66 of 
the splice joint 50. 

Referring now to FIG. 9, there is illustrated a fourth 
embodiment of a splice joint, indicated generally at 90, in 
accordance with this invention for permanently joining the 
end portions of a pair of open channel Side rail Sections, 
indicated generally at 91 and 101, to provide a unitary side 
rail, Such as for a vehicular body and frame assembly. The 
first Side rail Section 91 is a generally Straight, elongated 
member having a generally C-shaped croSS Section defined 
by a vertical web 92, an upper horizontal flange 93 extend 
ing from an upper longitudinal edge of the web 92, and a 
lower horizontal flange 94 extending from a lower longitu 
dinal edge of the web 92. The upper and lower flanges 93 
and 94 are preferably formed integrally with the web 92 as 
shown, although Such is not required. The upper and lower 
flanges 93 and 94 of the first side rail section 91 have 
respective longitudinally extending edges 95 and 96. 
Although shown as having a C-shaped croSS Section, it will 
be appreciated that the first side rail section 91 may be 
formed having any desired open channel croSS Sectional 
shape. 

Similarly, the second side rail section 101 is a generally 
Straight, elongated member having a generally C-shaped 
cross section defined by a vertical web 102, an upper 
horizontal flange 103 extending from an upper longitudinal 
edge of the web 102, and a lower horizontal flange 104 
extending from a lower longitudinal edge of the web 102. 
The upper and lower flanges 103 and 104 are preferably 
formed integrally with the web 102 as shown, although such 
is not required. The upper and lower flanges 103 and 104 of 
the Second Side rail Section 101 have respective longitudi 
nally extending edges 105 and 106. Although shown as 
having a C-shaped croSS Section, it will be appreciated that 
the second side rail section 101 may be formed having any 
desired open channel croSS Sectional shape. 

In the illustrated embodiment, the web 92 has a constant 
height throughout the end portion of the first Side rail Section 
91, although such is not necessary. Similarly, the web 102 
has a constant height throughout the end portion of the 
Second Side rail Section 101, although Such is not necessary. 
The height of the web 92 and the web 102 are approximately 
equal at the ends thereof Such that the leading edge of the 
first side rail section 91 may be moved into abutment with 
the trailing edge of the second side rail section 101. To 
assemble the splice joint 90, the abutting edges of the first 
and second side rail sections 91 and 101 are secured together 
by any conventional means, such as by a butt weld 107. The 
butt weld 107 extends throughout the abutting edges of the 
upper flanges 93 and 103, the webs 92 and 102, and the 
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lower flanges 94 and 104. The butt weld 107 may be 
continuous throughout this extent as illustrated, or may be 
formed in discrete areas. In this embodiment, the butt weld 
107 may, if desired, extend completely to either the longi 
tudinally extending edges 95 and 105 of the upper flanges 93 
and 103, respectively, or the longitudinally extending edges 
96 and 106 of the lower flanges 94 and 104, respectively. 
To prevent or minimize the stress risers that would 

otherwise be present at the longitudinally extending edges 
95, 96,105, and 106, the splice joint 90 includes a support 
bracket, indicated generally at 110. The support bracket 110 
is a generally C-shaped member defined by a vertical web 
111, an upper horizontal flange 112 extending from an upper 
longitudinal edge of the web 111, and a lower horizontal 
flange 113 extending from a lower longitudinal edge of the 
web 111. The upper flange 111 further includes a curved lip 
section 114 that extends from the upper flange 112 around 
the longitudinally extending edges 95 and 105 and across 
portions of the upper Surfaces of the upper flanges 93 and 
103. Similarly, the lower flange 113 further includes a 
curved lip section 115 that extends from the lower flange 113 
around the longitudinally extending edges 96 and 106 and 
across portions of the lower surfaces of the lower flanges 94 
and 104. The curved lip sections 114 and 115 are preferably 
formed integrally with the upper and lower flanges 112 and 
113 as shown, although Such is not required. The longitu 
dinal ends of the web portion 111 of the support bracket 110 
terminate in vertically extending edges 116 and 117. 
The Support bracket 110 is disposed within the first and 

second side rail members 91 and 101 at the junction thereof 
such that the upper flange 112 of the Support bracket 110 
contacts portions of the lower Surface of both the upper 
flange 93 of the first side rail member 91 and the upper 
flange 103 of the second side rail member 101. Similarly, the 
web 111 of the Support bracket 110 contacts portions of the 
inner Surface of both the web 92 of the first side rail member 
91 and the web 102 of the Second side rail member 101. 
Also, the lower flange 113 of the Support bracket 110 
contacts portions of the upper Surface of both the lower 
flange 94 of the first side rail member 91 and the lower 
flange 104 of the second side rail member 101. As further 
shown therein, the upper lip Section 114 of the Support 
bracket 110 extends about portions of the longitudinally 
extending edges 95 and 105 and the upper surfaces of both 
the upper flange 93 of the first side rail member 91 and the 
upper flange 103 of the second side rail member 101. 
Similarly, the lower lip section 115 of the support bracket 
110 extends about portions of the longitudinally extending 
edges 96 and 106 and the lower surfaces of both the lower 
flange 94 of the first side rail member 91 and the lower 
flange 104 of the second side rail member 101. 
A second weld 118 is provided between the edge of the 

upper lip section 114 of the Support bracket 110 and portions 
of the upper surface of the upper flange 93 of the first side 
rail section 91 and of the upper flange 103 of the second side 
rail section 101. Similarly, a third weld (not shown) is 
provided between the edge of the lower lip section 115 of the 
support bracket 110 and portions of the lower surface of the 
lower flange 94 of the first side rail section 91 and of the 
lower flange 104 of the second side rail section 101. A fourth 
weld 119 is provided between the leading edge of the 
Support bracket 110 and the upper Surface of the lower flange 
104, the inner Surface of the web section 102, and the lower 
surface of the upper flange 103 of the second side rail 
member 101. Similarly, a fifth weld (not shown) is provided 
between the trailing edge of the Support bracket 110 and the 
upper surface of the lower flange 94, the inner Surface of the 
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web section 92, and the lower surface of the upper flange 93 
of the first side rail member 91. The fourth and fifth welds 
119 may be continuous as illustrated, or may be formed in 
discrete areas. However, it will be noted that on the upper 
flanges 93 and 103 and the lower flanges 94 and 104, the 
fourth and fifth welds 119 terminates prior to reaching the 
longitudinally extending edges 95 and 105 of the upper 
flanges 93 and 103, respectively, and the longitudinally 
extending edges 96 and 106 of the lower flanges 94 and 104, 
respectively. The support bracket 110 provides the same 
advantages as described above by preventing or minimizing 
the stress risers that would otherwise be present at the 
longitudinally extending edges 95, 96,105, and 106 of the 
splice joint 90. 

Referring now to FIG. 10, there is illustrated a fifth 
embodiment of a splice joint, indicated generally at 120, in 
accordance with this invention for permanently joining the 
end portions of a pair of open channel Side rail Sections, 
indicated generally at 121 and 131, to provide a unitary Side 
rail, Such as for a vehicular body and frame assembly. The 
first Side rail Section 121 is a generally Straight, elongated 
member having a generally C-shaped croSS Section defined 
by a vertical web 122, an upper horizontal flange 123 
extending from an upper longitudinal edge of the web 122, 
and a lower horizontal flange 124 extending from a lower 
longitudinal edge of the web 122. The upper and lower 
flanges 123 and 124 are preferably formed integrally with 
the web 122 as shown, although Such is not required. The 
upper and lower flanges 123 and 124 of the first side rail 
Section 121 have respective longitudinally extending edges 
125 and 126. Although shown as having a C-shaped cross 
Section, it will be appreciated that the first Side rail Section 
121 may be formed having any desired open channel cross 
Sectional shape. 

Similarly, the Second Side rail Section 131 is a generally 
Straight, elongated member having a generally C-shaped 
croSS Section defined by a vertical web 132, an upper 
horizontal flange 133 extending from an upper longitudinal 
edge of the web 132, and a lower horizontal flange 134 
extending from a lower longitudinal edge of the web 132. 
The upper and lower flanges 133 and 134 are preferably 
formed integrally with the web 132 as shown, although such 
is not required. The upper and lower flanges 133 and 134 of 
the Second Side rail Section 131 have respective longitudi 
nally extending edges 135 and 136. Although shown as 
having a C-shaped croSS Section, it will be appreciated that 
the Second Side rail Section 131 may be formed having any 
desired open channel croSS Sectional shape. 

In the illustrated embodiment, the web 122 has a constant 
height throughout the and portion of the first Side rail Section 
121, although such is not necessary. Similarly, the web 132 
has a constant height throughout the end portion of the 
Second Side rail Section 131, although Such is not necessary. 
The height of the web 122 and the web 132 are approxi 
mately equal at the ends thereof Such that the leading edge 
of the first side rail section 121 may be moved into abutment 
with the trailing edge of the second side rail section 131. To 
assemble the splice joint 120, the abutting edges of the first 
and Second Side rail Sections 121 and 131 are Secured 
together by any conventional means, Such as by a butt weld 
137. The butt weld 137 extends throughout the abutting 
edges of the upper flanges 123 and 133, the webs 122 and 
132, and the lower flanges 124 and 134. The butt weld 137 
may be continuous throughout this extent as illustrated, or 
may be formed in discrete areas. In this embodiment, the 
butt weld 137 may, if desired, extend completely to either 
the longitudinally extending edges 125 and 135 of the upper 
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flanges 123 and 133, respectively, or the longitudinally 
extending edges 126 and 136 of the lower flanges 124 and 
134, respectively. 
To prevent or minimize the stress risers that would 

otherwise be present at the longitudinally extending edges 
125, 126, 135, and 136, the splice joint 120 includes a 
Support bracket, indicated generally at 140. The Support 
bracket 140 is a generally C-shaped member defined by a 
vertical web 141, an upper horizontal flange (not shown) 
extending from an upper longitudinal edge of the web 141, 
and a lower horizontal flange 143 extending from a lower 
longitudinal edge of the web 141. The longitudinal ends of 
the web portion 141 of the support bracket 140 terminate in 
vertically extending edges 144 and 145. The support bracket 
140 is disposed within the first and second side rail members 
121 and 131 at the junction thereof such that the upper flange 
of the Support bracket 140 contacts portions of the lower 
surface of both the upper flange 123 of the first side rail 
member 121 and the upper flange 133 of the second side rail 
member 131. Similarly, the web 141 of the Support bracket 
140 contacts portions of the inner surface of both the web 
122 of the first side rail member 121 and the web 132 of the 
second side rail member 131. Also, the lower flange 143 of 
the Support bracket 140 contacts portions of the upper 
surface of both the lower flange 124 of the first side rail 
member 121 and the lower flange 134 of the second side rail 
member 131. 
A second weld 148 is provided between the leading edge 

of the Support bracket 140 and the upper surface of the lower 
flange 134, the inner Surface of the web section 132, and the 
lower Surface of the upper flange 133 of the second side rail 
member 131. Similarly, a third weld (not shown) is provided 
between the trailing edge of the support bracket 140 and the 
upper Surface of the lower flange 124, the inner Surface of 
the web section 122, and the lower surface of the upper 
flange 123 of the first side rail member 121. The second and 
third welds 148 may be continuous as illustrated, or may be 
formed in discrete areas. If desired, the Second and third 
welds 148 may be co-extensive, extending along both the 
upper and lower longitudinal edges of the Support bracket 
140, such as shown at 149. The support bracket 140 provides 
the same advantages as described above by preventing or 
minimizing the StreSS risers that would otherwise be present 
at the longitudinally extending edges 95, 96,105, and 106 of 
the splice joint 90. 

Referring now to FIG. 11, there is illustrated a sixth 
embodiment of a splice joint, indicated generally at 150, in 
accordance with this invention for permanently joining the 
end portions of a pair of open channel Side rail Sections, 
indicated generally at 151 and 161, to provide a unitary side 
rail, Such as for a vehicular body and frame assembly. The 
first Side rail Section 151 is a generally Straight, elongated 
member having a generally C-shaped croSS Section defined 
by a vertical web 152, an upper horizontal flange 153 
extending from an upper longitudinal edge of the web 152, 
and a lower horizontal flange 154 extending from a lower 
longitudinal edge of the web 152. The upper and lower 
flanges 153 and 154 are preferably formed integrally with 
the web 152 as shown, although such is not required. The 
upper and lower flanges 153 and 154 of the first side rail 
Section 151 have respective longitudinally extending edges 
155 and 156. Although shown as having a C-shaped cross 
Section, it will be appreciated that the first Side rail Section 
151 may be formed having any desired open channel croSS 
Sectional shape. 

Similarly, the Second Side rail Section 161 is a generally 
Straight, elongated member having a generally C-shaped 
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croSS Section defined by a vertical web 162, an upper 
horizontal flange 163 extending from an upper longitudinal 
edge of the web 162, and a lower horizontal flange 164 
extending from a lower longitudinal edge of the web 162. 
The upper and lower flanges 163 and 164 are preferably 
formed integrally with the web 162 as shown, although such 
is not required. The upper and lower flanges 163 and 164 of 
the Second Side rail Section 161 have respective longitudi 
nally extending edges 165 and 166. Although shown as 
having a C-shaped croSS Section, it will be appreciated that 
the Second Side rail Section 161 may be formed having any 
desired open channel croSS Sectional shape. 

In the illustrated embodiment, the web 152 has a constant 
height throughout the end portion of the first Side rail Section 
151, although such is not necessary. Similarly, the web 162 
has a constant height throughout the end portion of the 
Second Side rail Section 161, although Such is not necessary. 
The height of the web 152 and the web 162 are approxi 
mately equal at the ends thereof Such that the leading edge 
of the first side rail section 151 may be moved into abutment 
with the trailing edge of the second side rail section 161. To 
assemble the splice joint 150, the abutting edges of the first 
and second side rail sections 151 and 161 are secured 
together by any conventional means, Such as by a butt weld 
167. The butt weld 167 extends throughout the abutting 
edges of the upper flanges 153 and 163, the webs 152 and 
162, and the lower flanges 154 and 164. The butt weld 167 
may be continuous throughout this extent as illustrated, or 
may be formed in discrete areas. In this embodiment, the 
butt weld 167 may, if desired, extend completely to either 
the longitudinally extending edges 155 and 165 of the upper 
flanges 153 and 163, respectively, or the longitudinally 
extending edges 156 and 166 of the lower flanges 154 and 
164, respectively. 
To prevent or minimize the stress risers that would 

otherwise be present at the longitudinally extending edges 
155, 156, 165, and 166, the splice joint 150 includes a 
Support bracket, indicated generally at 170. The Support 
bracket 170 has a vertical web 171 and a pair of end portions 
172 and 173. The web 171 is aligned with the longitudinally 
extending edges 155, 156, 165, and 166 and is secured 
thereto by any conventional means, Such as by Second and 
third welds 174 and 175. The end portions 172 and 173 are 
angled inwardly from the web 171 so as to extend away from 
the longitudinally extending edges 155, 156, 165, and 166. 
A fourth weld 176 is provided for securing a portion of the 
lower edge of the leading end portion 172 to a portion of the 
upper Surface of the lower flange 165 of the second side rail 
section 161. A fifth weld 177 is provided for securing a 
portion of the lower edge of the trailing end portion 173 to 
a portion of the upper surface of the lower flange 155 of the 
first side rail portion 151. Similar welds (not shown) are 
provided for Securing portions of the upper edges of the end 
portions 172 and 173 respectively to portions of the lower 
surfaces of the upper flanges 153 and 163 of the first and 
Second side rail sections 151 and 161. If desired, the end 
portions 172 and 173 of the support bracket 170 may 
terminate in Vertically extending edges having respective 
cut-outs 172a and 173a formed therein for the same purpose 
as described above. 

In accordance with the provisions of the patent Statutes, 
the principle and mode of operation of this invention have 
been explained and illustrated in its preferred embodiments. 
However, it must be understood that this invention may be 
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practiced otherwise than as Specifically explained and illus 
trated without departing from its Spirit or Scope. 
What is claimed is: 
1. A unitary Side rail for use in a vehicular body and frame 

assembly comprising: 
a first Side rail Section including an end portion having a 

web; and 
a Second Side rail Section including an end portion having 

a web, Said Second Side rail Section web including a 
main portion and an offset portion extending from Said 
main portion to an end of Said Second Side rail Section, 
Said first Side rail Section web abutting Said main 
portion of Said Second Side rail Section web, Said first 
Side rail Section web being Spaced apart from Said offset 
portion and Said end of Said Second Side rail Section 
web, Said end portions of Said first and Second Side rail 
Sections being Secured together at a joint to form the 
unitary Side rail for use in a vehicle body and frame 
assembly. 

2. The unitary side rail defined in claim 1 wherein said 
offset portion of Said Second Side rail Section web includes 
a curved portion and a Straight portion extending parallel, 
but offset from Said main portion of Said Second Side rail 
Section web. 

3. The unitary side rail defined in claim 1 wherein said end 
portion of Said first Side rail Section further includes first and 
Second flanges extending from Said web. 

4. The unitary side rail defined in claim 1 wherein said end 
portion of Said Second Side rail Section further includes first 
and Second flanges extending from Said web. 

5. The unitary side rail defined in claim 1 wherein said end 
portion of Said first Side rail Section further includes first and 
Second flanges extending from Said web, and wherein Said 
end portion of Said Second Side rail Section further includes 
first and Second flanges extending from Said web. 

6. The unitary side rail defined in claim 5 wherein said 
first flange of Said first Side rail Section abuts Said first flange 
of Said Second Side rail Section. 

7. The unitary side rail defined in claim 5 wherein said 
Second flange of Said first Side rail Section abuts Said Second 
flange of Said Second Side rail Section. 

8. The unitary side rail defined in claim 5 wherein said 
first flange of Said first Side rail Section abuts Said first flange 
of Said Second Side rail Section, and wherein Said Second 
flange of Said first Side rail Section abuts said Second flange 
of Said Second Side rail Section. 

9. The unitary side rail defined in claim 5 wherein said end 
portion of Said Second Side rail Section extends between Said 
first and Second flanges of Said end portion of Said first Side 
rail Section. 

10. The unitary side rail defined in claim 1 wherein said 
end portion of Said Second Side rail Section further includes 
first and Second flanges extending from Said web and 
terminating in respective edges, Said edges having offset 
portions formed therein. 

11. The unitary side rail defined in claim 10 wherein each 
of Said offset portions of Said first and Second flanges of Said 
Second Side rail Section includes a curved portion and a 
Straight portion extending parallel, but offset from, Said 
edge. 

12. The unitary side rail defined in claim 1 wherein said 
end of Said Second Side rail Section terminates in an edge 
having a cut-out formed therein. 

k k k k k 


